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57 (n-7*^;b) *X~7^— b. 57 (i so-7'nt';i/) n-^;b*7.7ai— b. i s 
o-7*atr;U57 (i so--T^;U) *X7x-h, 57 (i so-7'ah» i so -7*^ 50 
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^Tt-.^y^— K i s (s e c-7^;b) ^7^- K v 5 ( i s o 

sec-yf;^X7x-h, n-7^;b:7 (i s o-7*f /I/) *X7z-h, 
(n-y^)U) i so-7*f;l/*^7x-h, n-T"?;^ (sec-^) *X7 
^— K ^ (n-7*^;U) s e c --r^b**? i— K i so-7*f^7 (sec-7 
*^7x- hJ&Zfi? (i so-7^;U) s e c-7*fJU*^7i-b*^^^J; 

4. ;K ^KtM^ 1. 1, l, 3, 3 -'O^Mnra/^A ^aSU:fc 

J; t>'Jg 1 t£ f Bm<£>^mEE-fJ£»J & ^ft-t & # y \s 9 V 7 * — A ffi 7* u 5. >y ? x M#c^„ 

5 h\ x;b*4^> hm&ti^M^ 9Jgt£n&4>*t < £ 1 aoiB!;^ 10 

^PJ^^^^^J; Y)m\,Znz>'pt£< it 1 jffi<Z)ffl®;^^J^^-tr3l4 (3|3«(D^f'; ^ l-;7 
>7^--Affl^l/5 -y 7X|S^ 0 

(~ . 3-^^;l^>?>, n--N+-y-> % is ? n^^-y-v, 1, 1, 1, 3, 3— ^> 

^/u^n^ v> ^ h^V-^-7*^t7;b^-u-7*a/N°>^t>V h^r->- 1 , 1, 2, 2- 20 
Th77 ju^r a ? > *n ft £g¥ J: 0 igl£n<?>^ft < <h & 1 iffi^b-a-^-e* -i>^ 7 l^MEm 
<D7tt y -7 U * > 7 * — j+m?' l> 5 -y 7 X,|S^#J 0 

9 . $ & 13, 7K£-&ttfS 4 izfBttO tf? 'J-7b^>7 * — Affl"7° U^v? *JfiJ®!|&„ 

1 0. 31 4 t!5t©*' "J 7 L/ ^ >7 ^ - Affl7* U = >y ^ TxIB^tl ^ *° 'J V 7^ - h 

£ &m-g-t <?> z. t J: 0 tf? y »> U ^ > "7 * — A Srff^Jc-r <5>XfI£-a ir*K '^U^^*- 

1 1. ^jKU -7 b^>7*-Affl7*U5 >y 7 7«^, £ t>lz^ 77-***— K >r h > 
- ^x-t-;k ^— t^K T-fe^— ;k — h 'J ;k T5; h\ F^^t/x;brh^ > 

i3fe*t co jk y^i^^T**-— a cD«yt7jtf£o 30 

-5 -e* 1 1 {-|B«CO?tf 'J7b^>7 * — A t7)fi^75££ 0 

13. jK 'J -7 U * > 7 * - Affl "7' U 2. >y 7 $ h KYt*3R*fg?a»l- ^* 
( "7 >y ^j^?fc7KM^H?k^J, a 7 >y lx-r;^S¥^b>j:"-5pi; OStin^^j: < i: 

1 aioliS!7fi<jf|^J^-g-^r-r^ ^cD-e^^>3S 1 0 tclEK^JKU -7 >7*— 1±<DW£M15 

14. WW]tfi5&MM£i\ n-'<>7>> ^VO^A y^n'<>ry > 2—^^;^ 
>^>. 3-^^;U^>^> N n-^^-7->. y^o^tA 1, 1. 1, 3, 3—^ 
>^7Ma7^>, y h + <>-^7'^7;l/tn7"a/\ , >M^ h + V- 1, 1, 2, 2 40 

-7" h ^-7;u4-n^ >frp>ta&m£ vmittL&'ptK £i> 1 ma>4t-&fo-e& 1 3 
ISm^ U -7 U ^ V -7 * — A ©JBU&fr&t. 

15. JK'J7l/^77t-Affl7'Ui>y^ 7sffi^g^}^\ $ TK^^t; *> ^>3g 
1 0 {3|B«C0 tK U -7 U ^ > 7 — A (DM^Tj ?*o 

16. (A) 1, 1, 1, 3, 3 7Jl,*Z27'\=is*>h (B) TIBO— flSit ( 1 

) 

[0 0 15] 
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Kb 5 ] 

R 1 
i 

O 

R 2 -0-P=0 (1> 

I 

o 
I 

R 3 io 

[0 0 161 

-ea^n. j^-o, MIL H -19457(cmDXS'JS^n^>^:m*^ 6 5 0 (mgKOH) i>XT 
[0 0 171 

C ) ^mWlz£Z>£^ m&Mti LT©HFC- 2 4 5 f a <DMm±J%.TfH F C - 2 4 5 f a 

^fc*''J ->b^>7*-A©iim 5%JHlft*j;HF C- 2 4 5 f a W^EEte^^ 
[0 0 181 

PiU-rn^ *^cD^MEE-fS^JC±. HFC- 2 4 5 f a <DMMJ± } k%h^&HZ-l&.m£ 
[0 0 1 91 

( «8»JT? <> & £ £ d I'V^v? X«&J5g^^ t?*D7K^-«$ n»tl\fc«>, ^ffl-h+#ft»SBK 

tt*^r*-*3j*y 'yu?^?*— A#»5n<&. itt^m%Btfmm<Dmfcfrffim-e%>z>m. 

[0 0 2 01 

ifeHFC- 2 4 5 f afct, SH^tetfOM^ft^rS JlftaWf ft*!"*"* 40 

hcfc - 1 4 i btzjt^-r^u^-— )\,j$,ft}i<Dmm&m&<, — *hz^ -ru 

^ >y ? Xifi^#Jtfi-eH CFC-14 lb OJRJK^^I^— ^ C 3 * 
^f^MEEiS^JteHF C- 2 4 5 f a <Dti<V ;^©*»tt«:i5«)*f^ffl*^^"* 
rtr«>, Hi— tzy'lsS. «y ?*<&jSg2&£#;t£££#-e#.5 0 
[0 0 2 1 1 

ft^fc. 3£?&3<J<h /M3^WblK<b7K*©'HCFC- 1 4 1 b^ffli^nxo* 

^fg^jt u-ctiHF c- 3 6 5 mf c^ffli^ftT^*^ £©fb&*&tt5Wo5a<- 

tot£^m&&M\z.j3^'cittemi,m^o intwu-cHFc- 2 4 5 f at±^i*t^-a- 50 
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[0 0 2 2] 

*^0f§^mj±{£M#J<£>^ffl tiDHFC- 2 4 5 f a <DmM%J±-?& & t. ^ "9 18tj&j&* 

pm^n. ^*-g-^-r*^o?i^ot^$^v>HFc- 2 4 5 f a<D@im<Dm&mnz 

o 

[0 0 2 3] 

^sgcDHF C- 2 4 5 f a ^MEEfS^Ki, TfBO— flSit ( 1 ) : 
[0 0 2 4] 
[-ft 6] 

R 1 
i 

O 
I 

^ R 2 -0-P=0 

o 
i 

R 8 

[0 0 2 5] 

tt©7;v+;H^L, r\ R a ij c krj f R 3 ^^x^j.^;^-eS)-i.<b'a-^*P^<) 
-e^^n. t^o, MIL H -19457(;:?|ll?X$iJS£n&^a# ? 6 5 0 (mgKOH) J^T 

[0 0 2 6 ] 

Z<DMm.f±{&WLm±, ?I^LH^^JiUTaffl$tlT^I>HFC - 2 4 5 f a(DM 30 

#>t-. si^s&^j £ ux/K^-s-ti-^f y ^ u ^ > ^ * - Afflr u 5 >y ? xm^^^Ap u-c*5 

£ ti c i^oi^b . Jiffi t? ^ fc 0 £ S "7* U 5 «y £ X ffi^J * # * £ <h 

£<=>tc hf c- 2 4 5 f aciJt^y Mzmmvm^hn^^ z.(Dmni±iSMMi± 

HFC-245f aC^'J ^— Jls^<Dmm&&M*bZfc*!>^ >y ?X|&J5£#J&: 

[0 0 2 7] 

^ai±. y ^m^^M\^m<ow^m(o^^>ir £ zmmit ufc t 0 . & 40 

^MatiM I L (Military Standard) H- 1 9 4 5 7 t3£^ 

[0 0 2 8 ] 

iSlft-^i 7 5 gt«2 5 g £&Wj£t«mratzAn-n&te?-* 0 9 3r^8SSS 

mmm&m.v)tttf^ i^sjktm 8b#p b ^^l/c^ tst-e^ts. &<^x\ WEEim 



(1) 

20 
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[0 0 2 9] 

iffti, 7KS(D-9->-7';i/S (g) £-7W — ;U7? W >£Jg^<!; LTffl^T, 0. 
5^^07KM<b* U ^A#i8^^#<2£fei-**T?teSLfc^^MA (ml) fr&ifcSCtc 

[0 0 3 03 

itt(mgKOH/g) = 0. 5X56. lxA/S 
[0 0 3 1 ] 

ill (mgKOH) =lf (mgKOH/g) xw (g) 
[0 0 3 23 

*mw(DMmi£mm}^ ^mm^ 6 50 (mgKOH) j^T-e* & t £ <t 0 . 

[0 0 3 33 

J*Lh<k9, *^©HFC- 2 4 5 f a©ag£UH£8*»Jti:. dfJ -7l/^>7t-Affl© 
aS2tJEE<£8S*!l£ UTjffSBtetefflT?^ JK y \*9 >7 * — 5 >y * XfflMl 

$ns*'j')u^>7*-Affl7'u5 >y ^xje^j^ffiffl-r-s^mjBE^aij^ utj: o— 
e»anittffl-^#-5. i¥L< t± N *^^m/±«^Jti. mmmt lti, i , 1 , 3 

, 3 -^>?7;i^n7°n/N°>£-atr;*f y 7U^>7t-Affi7"l/S «y 
-r^rc460^m/£<£^Ji: LT^ltfe 0. 5B?a«l^ Ltl, 1 , 1 . 3 , 3 — c>*"7 
;l/to7 , ny?>&^ $ £l3^?SB&5y£ L/T^K«r^tf?K U 71/^>7t-Affl7*l/vy 

[0 0 3 43 

*^gB^<D y >M^^^;Wb-^j^msti. 500 (mgKOH) BITjW* U < > 3 
5 0 (mgKOH) mU0$f*^\ £Mmi*'\^ ^#*« «k l^. 

[0 0 3 53 

t>*R 3 ) *^-r|H)D-e*^ y vg^x^Wb-^^u gpt>i£—y >S?iXf;Ht-^-e*^ 
[0 0 3 63 

— jjftsc ( i ) i-fci^-c, m.mmz~ 5 ^ja^^^^ti^Kift^T^^^ u-cii, 

s o — "7° a bVl'S. i s o — T^/bX. sec — "T^U^k t e r t — 7^^;i^S> i s o 
tl2> 0 n-"7"atr;uS. n-T^n^ i so-7"at;H, sec- 



(12) 
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[0 0 3 7] 

— ®& ( i ) ~?mznz>it-£%9<Dd%^ mil h -mmzmccffl&.tstiiiL£m&wG 

5 0 (mgKOH) J^™t^lOlWJibT(i, f-'J >ii^f)Mb^im b 
U (C 3 ~C 5 T;b+;b) 0ij^.ti h U n-7*a tr;l/*^7^— hUn 

— "T^U**? jc— K h 'Jn-^>f;l/*^7x-b, h 'J i s o-7af;b^7x 

— b> h'J i so-7^b*X7x-h, b y s e c — T^U** 7 b> h 'J t e r 
t-7f;i'*X7x-h > h'J i so-OfM77i-h, h'Jsec-'OfM 

[0 0 3 8], 

WMV >Ifcx;*^;Wb&*!l£ U-Ct± % (n-7"ah» *X7x-h, x_^n, 10 

(i so-7nf;b) jftx^x.— K if=-;bi? (n -T^U) *.X7x-K x.^;i^ 
( i s o-7^;b) *X7x-h, jr.^;u-^ ( s e c-7*^;U) b. i^;bS> 

( t e r t — "7*^;U) — b> :x^;u>> (n-'O^U) *77x-h, 

( i s o — 'O^-rtO *X7x- b> jc^;Uv? (sec *X7x- b. x^ 

>l/v? jftXT^— b> ^x^;u n - 7*a f;U* ^ 7 x - h , v?xf;l/n- 

~7 b> v?ai^;u i s o — "T*^;^;* 7 * — h ^xf;i/ S e c-7f;i/* 
X7x- b. yxf ;i/t e r t-7f ;l/*X7x - i?if)l/n -^VfMX7 i — 
b^ i>x_^;b i s o -«VfWX7 a— K , 7xf;l/sec-'<>fM7>7x-h > 
S^^;M<;*-^>^;l/3ftX7*— b^ n-7'atVUv (i s o-7'at» *X7x-h 
^ V (n — "7'a i s o-7Df;i/*77x-h, n -7'at>^ (n — T^/U) tf; 20 

77x-h, (n-7'nk» n - 7 ^— b „ n-7'nk>7 (i 

*X7x-h, >> (n--7"atr;u) i s o — -7*^;b*X 7 i — b . n-7'nb*;i/y 
(sec-"7*^;b) *X7x- b. is (n-"7°atr;b) s e c — b> n 

-7'a^ (tert-7fW *X-7^— b. (n-7'at» tert-7f;b 
b N n— (n-^>^;U) 7}nX-7x:— b. ( n -7'at» n — 

^<>^;U^X7i— n-7'ob>y (i so— ^>^;U) jJx*:7* — b. v 5 (n-"7° 
atr;b) i s o — ^>^;b*x:7 b. n-7'af;l/^ (sec— ^Of-)U) 

— b. v? (n-7"afc?;b) s e c -^>^;b^X 7 ^— b > n-7'af;i/^ (^'O^ 

(n-7"nt» ^t<>fMX7x-h, i so-7"nf;l/^ 
(n— y^lls) t^7x-h, v? (i s o-7"at» n-7f;l/*X7x-h, i so 30 
--Tin ( i s o -~7^)V) K (iso -7 a tf^) i s o -7*^;U 

*^.:7 K i so -Vo fcTA^ (sec --/=f-)V) ^— y (i so -7' a 

s e c -T^;^;*?^— b. i so-7'nh>y (tert-7f;i/) *7;7x 

( — ^>^;i/) *77x-h > (i so-7"af;i/) n-^>f/^7x-K i so 

(i so-^<>^;U) *7,7x-h, (i so-7'ab» i so— *<> 
f;b*^7x- K i s o — 7*n f^y (sec — ^<>^;U) ^X"7 a— K ^ (i so 
--7*a sec-'<>f^7;7x-h, i s o-7nt:;k7 (^^^>^;u) *x 

■7^— b> 5? ( i s o — "7*n tVU) ^^^V^U**"? b . n— -f^-lbV ( i s o — 
"7*^;U) *X7x-h, >? (n— "7^;U) i s o— 7fMX7x - b. n-7f;i/vJ ( 40 
sec-7f^) *X7x-h, y (n-7f;b) s e c — 7 b > iso 

-7*^)^ (sec-7f^) *7>7x-bM^ (i so-^^;U) sec-7^1/* 
X7x- b W^lf €>n-So 
[0 0 3 9 ] 

[0 0 4 0] 

*->vm-?&Z><t'&m^ M{fKUn-7'Dt:;l/;t^7x-h, h'Jn-7f^7x- 
b. b'J i so-7'af;i/*X7x-h > h'J i s o-7f^*X7x-h, b U s e c 50 
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) AfxX7i— je.^^v? ( i s o -y^jV) *X7x- K jr.^;bi7 (sec -7*^7U 
) ?}5^7x-h, n-7*atf;u>? (i so-7'af;U) *^7x- K (n-7nf;l/ 
) i so-7'ah'MX7x-h, n--7'af;U^ (n-T'? 1 ^) *X7x-h, *? (n 
--7"atT;U) n -7fl^X7x-h, n fci^v? (i so-7*^;b) *X7x-h 
^ i? (n-7'ahVU) i s o-7*f ;^X7x- n-rne^s? ( s e c -7*^;u) 
*;*7x.— K (n--7"at.°;U) s e c -7^7U^X 7 x.— f> N i s o — "7'n fc?7U:7 ( 
n-7^7U) *X7x-h, >? ( i s o--7*af;U) n - 7 * — h „ i s o- 

:7"nt\>Ui7 (i s o-7*^7b) rhX7x.— K y (is o-7nt» i s o--7*^7U* 
;*7i.— K i so-7at>y (sec-T*^) *X7x-F, -7 (i so-7'nf 10 
71/) sec-7fMX7x-h, r\--?=f-)WJ (iso-7*^7b) /jxX7i— K *J ( 
n — -r=f-)V) i s o -7fMX7i- K n-"7*^;i/^ (sec-7^7b) *X7x- 
K (n-^*^;U) sec-7fil/*X7x-h > i so-7f;l/7 (sec-7^ 
) *x7x-hM^ (i so-yf;l/) sec- ^;u*t; 7 x - h Li\ 
[0 0 4 1 ] 

h U n— -7'a t>*X7x - K h 'J n-^fMX7x-h, hUiso 
-7 f f;^7x-b > h'Jsec-7'W^7x-h, (n-^;l/) *x 

7*-K -xv^Uv? (i s o-7*^)b) *X7x - K ( s e c -7*^7b) *X 

£ -7xi— K S> (n-7'nf;i/) i s o-7"nt>*X7x-b, n-7"atr;b^ (n — 

T7^;b) ;f;x"7^— K *J (n-T7'afc:7b) n -T^U** 7 x.— h „ n -7*otf;uy ( 20 
i s o -"7*^;!/) /iv^7^— K v? (n-7'a tT;b) i s o-T'f MX7x-h, n- 
(sec-7^;b) *X7x.— K i7 (n-7"af;U) s e c --7*^7l/*x 7 
^ — K i so-7*nlf;k7 (n-7^;b) *X7^— K i so-7"nk>7 (i so 
-zf^JV) *X7x-h > i s o fcT7l^ (sec -7*^;u) *X7x-h, n-7" 

( i so~7^7l/) *X7x-h, v? (n-7^7b) i s o-7'f;^X7x-h 
- n -7*^71^37 (sec--7*^;b) *77x-h, V (n -"7*^71/) s e c -7^7b*^ 
7^ — K i s o —-Tf-jl^V (sec -7*^710 *X7 hStf^ ( i s o — "T^lO 
sec -7*fMX7x-b^J; Ll^ 
[0 0 4 2] 

b '7 n-"7°a tr;b4s7;-7x.— h. h 'J i s o-7"^*X7x-h N 30 
(n — 7*^7U) *X7x-h, ;r.^;U;7 (i so— -7*^7U) *X^x.— K i7 (n-7*n 
i s o-7'ah , ;i/*X7x-h > n-7af;^7 (n-"7'^;U) *X7x-h, V s 
(n-7'ntVb) n-7*fMX7x-h, n-7'nf;k7 (i so-7*^;b) *77x 
_ : ~_K..^ (n-7".°-^) . i. s o r7.f7k*X7x-.h,..i_s. o r7"a tr;W-7 (n-^ 
( M *7 7x-hMi s o-robl/i? (i s o --7*^710 *X7x-h^J:D-IJf 

[0 0 4 3] 

ftt^fi h 'J n - 7'n t>*X7 x - h 'J i so-7f;b*X7x-h 

[0 0 4 4] 40 
[0 0 4 5] 

(2) *°'7 » 7U»>7t~Wl/; >y 7XifeH5g.#i 

*5g^<D7j< y * w ^ > -7 * —um~7 v ^ >v ? xmj&foi&s mmm ^ltohfc-24 
5 f a t&5£m<Dmmj±m$.mh &fmm-e& 0 . mfamz.it, *--7K si 50 
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imm^ hfc-24 5 fa, w^&Tt*§m<DmswffiM*titimj^-z*>*. 

[0 G 4 6] 

*5%Pft<0-7'ls 5. «y ? ^jjflfig^ti, IS^Jt L-CHSUBWS^H F C - 2 4 5 f a 
;6\ HFC- 2 4 5 f a<DMmEEmm\t L"rB*JP7K»Wttl-«n*4*^© ^ >lxxr 

°tO 0 4 71 

£fc. ^f©HFC- 2 4 5 f a^M/±4S^Jli*a7K^JIf &ft»i^fc*. 3c»#g?£ 

;u> y jcx^jI/jKu ^— ;k *°y jKU*— ;k "7* y— ;u^<— *aK'J 
("[0 0 4 8] 

•9^^2 — 1 5> OHSf&2~ 8 ®^fl57;U3-;U : T>=e— xf U>^7 5>© 
«t -9 ftfl&JKF#!T 5 >4t&fo^ h ;i/x vj;t 5 y 7 * -^/^ ^ > 4 , 4' -v7 5 >3§F 
©t?#»it ^ Wb-£4&a>m$fe:te«fc xfm&toHz.x- 1 ?- u v b\ 7oKU v- F „ -7* 
f 1/ > t + t^f K © <k ^,£7 b V t+t-< K 2 ~ 1 0 Oi#ADLfcl^#*'y 

[0 0 4 9] 

7K"7 ^ ;HgL l/7^U-h, *tf U xf >5=- 1/ "7 rS 7 U— b ft if** t>S§2©$ ti-S 30 

[0 0 5 03 

[0 0 5 1 3 

HFC- 2 4 5 f a©I^EMS-a-^f:J6t, tff y 4-— ;u<h LTti, -e-*ilz:2t*-<5 
HFC- 2 4 5 f a©iiiS^I)»^l^;i*W*b^. itlia 0. HFC- 
24 5 f &(dm%j±z— m%jmmzm$.-eg %o 40 

[0 0 5 2 3 

5i<bft6^i: LTCct. tKU »7 U ? V^fltffl^^tM^^ LX^tfHb^j£frWj; < ^ffl 
-e#^>„ Z-fDJz 7 t&t&totoW.itm&ii LT. ^J^Lti h y y f;i/7 S V. h 'J xf;U75 > 

v?7 5'a 'O^^f^xf b>b'J75 , A N-^fM^'J A N-x^;i/^e;b 
DBU, h'jyf^S/xf/l.tX^^A N, N-^^WUif^i 
— 'O^^Wxf i/>h"J7SA N, N-y y f o^+i/;l/7 5 'a 
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[0 0 5 3] 

[0 0 5 4] 
CO 0 5 5] 

0 0 assiu^ Ltif 0 . oi — io nmm%&, #1- 0 . 1 — 5 m&m^^-t^<D 

i?SitUTt±, HFC- 2 4 5 f a^ffll^o 
[0 0 5 6] 

HFC- 2 4 5 f aCfffliti, aW^t^SR*'^ l-^ >7*- A^lo B p©ffll, 

^J^a^t-i; 0 mt£*w^ *° u ^— ^ 1 0 0 mmm^M urif 5~8o sarnie 
io~6 osmasiijKii-r*^*^*^. 

*^©7"U^ >y ??.mm)K^ £ £13, fflebWfg?S»J^ HFC-24 5fa 

1 0 *>$J^if5 < %f\zm& 2 0 1C M±-e& K> > ^* 5 0- 2 0 0 m&<D<&.frPA4t'& 

to&titm-r z(D£7taffisto&}5mM*ffim-t&ziiizj: 0. ^hf 

C- 2 4 5 f a©fffli5:ibtot^t, ^^Sm^mEEf&^J^tefflM^ft < 

*wie?a»j*#fffl-rnti. hfc-24 5 f a tmmm^mmt^mm^m^t^, hf 
c - 2 4 5 f a ©iie^t^^i. ^ m&to&mmtm&rex-i* 2 msLt 

t^UTHFC- 2 4 5 f a tWSii^l^. 

3<Z>«fc^ft*i8&tfj5£?Sa«l£ L"t\ n--<>^V> -fV^>^>> y^n'O^ 2-^ 
-^•jUrs .3.— ^.^Fjb^.v £ i<„ n — ^*ih>_. -^.2 Q^dp# ><D_ £.1.&j£&58L5 ~ 

6 <DmtokM&5mM ; 1. 1, 1, 3, 3-^>^7;l/to^>(HFC- 3 6 5m 
fc), 1, 1, 1, 2-fh77;^DX^>(HFC-13 4a), 1, 1, 1. 3 
, 3, 3 -^t7Mn7'DA;> (R- 2 3 6 fa) (D<ko t£*a~7 >y MM4t7KM^^^ 
3PJ ; * h + v/-^7;bta7DA , > (C F 3 C F^C F 2 OCH 3 ) . ^ b^>- 1 , 1 
, 2, 2-f h77Mnx^> (CHF 2 CF 2 OCH 3 ) ^h*^-3, 3, 3-h 

n-^^-9->. 1, 1, 1. 3, 3-^>y7Ma7^-A 

^ h^-> v7^7;btD7"D/N'>M> h + v- 1 , 1, 2, 2-f h7 7Max^ 

U < . ifn? *> -g"7 v 3SJft<tzKlR^|gfaS!n?* -5 1 . 1 . 1 . 3 , 3 — ^ >?7 )i> 
*a7*^'A ^ h + y-^7'?7;l/to7 , n/'?>M^ b+v- 1 . 1. 2, 2-f h7 

7^nxr^J;DjffiL<, 1, 1, 1, 3, 3 '>^7;i/ta7^V (HFC- 

3 6 5 mf c) #S &te<fc Ll^ 0 ^fthCDit^fy)^ Wfc&r?%>%>tz&>^ 

[0 0 5 7] 

y h^y-3, 3. 3-h'J7;Uta7*n^>tt, l-^na-3, 3, 3 - h 'J 7;U 
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[0 0 5 8] 

ffi&mfm$i&ttm-$-*&£<o*<otemmi*, mmm (hfc-2 4 5 f a) ro^u 
0 oM£&t-*f l-cmsi -8 on&%mm.£~rz><D&ift&i><, 1 ~ 5 ommm&t 

< ft o -rfPHtt^fSTi-^l#^>6^ f£*£S#£<J £ LX7K^^^--5>J«r'a-^t±. *° 'J * 
-/H0 0 M£flt^*f LTil# 0 . 0 1-5 MMSHIS^ ftt-O. 1-3 

„ 3 © «fc -9 ft<k£no^s3y <h lt, 0>j*_ ti^r^-r sR<t&$ifr £ ft ^M?£'l£#J^ffi ^ 

-19 3, SH-1 9 5, SH- 2 0 0, SRX- 2 5 3f ; {s££i/ U 3 — > (t*) SF 20 
-230. F- 3 0 5 , F-34 K F- 3 4 8^; 0^j_=-tj- (#0 SSL — 5 4 4 . 
L-5310. L- 5 3 2 0, L-5420. L-5720; j|€^> U n — > fiT 
FA- 4 2 0 0, TFA- 4 2 0 2fW^n*. 
[0 0 5 9] 

m&mo&mm^ # u ;b 1 o o a*^^ u-rit o . 05-5 nmsmm, # 

HFC-24 5f a<^M/±<£»J£ UTti, JilElft0£ Lfc#f£B/§<&Jtgeaimffi4£«8« 
CO 0 6 0] 

*^o^mi±<£»jro^ffl*ti> mmm (HFc-24 5fa)io ofisspi^L 

tit 0 . 1-80 ffiSSB5GlJg##?£ L- < . 1 — 50 iigPiS^i 9 L < . 5-4 

ft^ftl^o 

10 0 6 1 ] 40 
10 0 6 2] 

©i^ cc 1— c 3) r jvjj—jK*— vm-tfrn? z>n%><, 

[0 0 6 3 ] 

h ><h LTli, Tir h * =f- )l>>r h V\ i^^^-jU^r h >3?<Z>S* (C 1 — C 3 

) 7M;i/yb>, ^^a'N^-y-y v^«JK*»5~ 6 <E>s&t£^ h v*«^^e>ti*. 
10 0 6 4 ] 50 
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is x. ? >mv>mmi& 2 - 8 . 5 - 8 ©m^-^^. -7 ^ fh7tFn77>, 
fh7tKDt:7 >m<Dmm$&4 -6 ^^^c^^n-Bo 

[0 0 6 53 

1. l-i^h^>^c?>. 2, 2 -v^ h4-i/7*ci^>. l, 3-mV7>H 

^^^t 3-6 <DmvtT -fe ? -;u ^ izmmm 3-6 ^simr -k ? -^m^m^f zti& 0 

[0 0 6 63 

7'n7n>, r-^'l/n7nx 5 - A'b a 7 n >®<fc ^ ^iKiK 4 ~ 6 «x 
; hUX (2-^aaxf;i.) ^hx?^— K >UX (2-^aa7'af;l/) *x 

;b^^77i— K h'J7i-MX7i-h > l-'JX ('f V7*Pt>7x-;l/) *X7x 

— h ©j: -9 ^^3~i 8 ©*^7 x - hx^f^w^ni). ibu mmiMm. 

[0 0 6 73 

-h'Jil/t LTt±. T-fe h — h U ;K 7" a tr^-^ h 'J ;K 7*^n^ h U ;b^^^Cf?>n 

-So 

[0 0 6 83 

;UA7 5 h\ N, N-v=y f;l/7t hT 5 h\ N, N- yxf;l/7t h T 5 h\ 2 - tn 

y k n-^ 2 - tra y f >m&m?^nz> 0 

[0 0 6 93 
[0 0 7 03 

h7tFa77> > 1, 3 -i?t+V7 h^i^y * >j&««fc 92? 3: LA\, 

J^IS^IJ^ U^8M^eU£4^M©i£-C tt x h-V n -7*n ^;b*X7- x. — . b 3Zi±> il V. 
7f;^7x-ht ; y^fMM + i/K, rh7kFn77 , A 1. + V 

^ZsJBLXfV* b*Fis>* if #W £ Li\ 

,MJ(HFC- 2 4 5 fa) 1 0 0 MSBl-fcf LTlf 0 . l~8 0ltaffiKfct 

^©^mi<, 1 - 5 onm^wm 9$?£ l< „ 1 -4 os«spsjk£-t 

^fcffi^^mii-f£M^Jc±. asm/E^ai© 1 0 ommm^MLx o . 1 - 1 o o&mm 
ffl&£-rzz.£&&&u<^ i~9 onm%mm.£-f&zh&£ 9#?2:L<. i o~8o 

[0 0 7 1 3 

;l,*X7x-h3l(i h 'J -Y V7f^X7x- Ft 7;l'X;i/*+v' h\ fh7kF 

D77V, 1, 3 -W77>SU^^ h^v-y ? ><D'pt£< t& imt 

[0 0 7 2 3 
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[0 0 7 3] 

WJ^bXti, h'JX ( 2 -^at=iJi^;b) ^7x-h, h'J7 (2-^nn7"nt> 
) *^7i-h, h'JX (7h + yxf;V) *X7x-h, h^fMX7x-h, h 
"Jxf;^77x-b, hiJ7x-MX7x-h, h'J7 (^V7'nh>7x^;l/) ^ 
X7x-h, h'J^U^;l/*X7x-h, ^U-7;k77x^;l/*7 7x-h3ltih 1 JX ( 
2 -j^n^^>;b) ^X7 ^— h©i Wt-B"^ ; y^>. ^>V^*T^5. 

?i< 'J >^T >t-7AXtt fa y >i7 V^AWJ:-) /JllaWlb^i 

*mw<D7isz. > y i&m^jfcv-z, mzn&rFv y >y*— j^cd^h 20 

t£ * : ta ft io tn ^ 46 h -e o fte © a* # p ^pj ^-a * n -c v ^ -c & =t ^ o 

[0 0 7 4] 

-eoJ: "7 3ttSSiD#Jt LXt± N JMfg'&SiJ. HFC-24 5f a (DftMmfflffl (HFC- 
2 4 5 f a (D&feM) . KfbB&ih&U W&M, «WJ, ^HBfritaJ, ^^^^Jfe 

[0 0 7 5] 

#mfiH4*!lfcJ\ 7*u; 7na»A©HFC- 2 4 5 f a <Z>?8#M*£*8;fc 

[0 0 7 6] 30 

HF C - 2 4 5 f a©MP$iJ?riJi LTii, a-^^bX^U-V. >fy7D'<^h^ 

[0 0 7 7] 

MltWxlkMt LT(i, #d;U£ h !17x — "7 t K. h U *_(/_f=- ^7 — ;_k)_ * 
C X77^fK '^7x — V )Va-s 77rV K tf x ( 2 , 4 -^- fe r t -y^jl' 
y 'O^xU x h— ;U^*X77-f hXti-r- h^^X (2,4 - v?- t e r t 

-7f;b7x^) -4, 4 hft£f<D=ffi<Dy wt-^^J:-? 

^'J>SM; tFn + y-A 2, 5-y-tert-yf;UtFa+y>, 
kFa + 7>Xli2, 5— 7-t er t-7i;l/kFa+7V©=t7^t:Fa+7>^b 
-^J ; 7 ^ y —jvmt&yo ; T ^ >^t^Xte^lf ^bB-^ft if £n-5>„ 40 
[0 0 7 8] 

^x-^;b>a±r y -tr y >^x^;bft<!f <S>n-s>„ 
[0 0 7 9] 

[0 0 8 0] 
[0 0 8 1 ] 
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[0 0 8 2] 

(3) dPJ ^l/y^t-AOSH^ 

>v ? XifM^J £ # U W V 5/7 * — h £ *m£rt& Z, t IZ £ 0 U -7 * >7 * — A 
7 -5 XI I £ "a tf 75 Sfe Tf -S o 
[0 0 8 3] 

7*r-HbS4&&fNI®fc<teffiT?#'2>. !KH7i/7^-^t^i^nH ?f#2£**y 
-f 7V7^ — h fb&ifek >MyS/7*-h fb^L&tfflBBB&tf U^V'>7*-b 

[0 0 8 4] ^ 

mfomm, jsmrnxv * vm - hit^mt ltw, i sw^a^ 75/7*- n 
2 mvL±.<D3?mn*< y w v 5/7 *— Mb£4fcu #>j;uf 4 , 4 • - v 7 * — * >s> 

-fW7* — K 2, 4-b'JU>-7^7y7^-h, 2, 6-MJ VV7*- 
K t7^U>^'f7v/7^-h, 'J ^ f b V*' 'J 7 x ^ 1/ H 7 V7 ^- b 

;u— fmd I ) 2fc t>* £n £ a> 7 u y — M^t4#^*^ t> ti -?> o 

[0 0 8 5] 

B&3KJSaW VS/7*— Mb*S4fc£ LTtt, 1 7 5/7* — M^2fflJ^±© 

fltaisi'K y -< v v t * — h it&&^ v*n >y>f v?/7* - hStf cn&cru 

[0 0 8 6 ] 

HBHS^-^ Vi/7*-b <b&4& iltii, 1 ^ * <z> -f V > T * — h 2 m>A±JO 

mmmn-^j 75/7*— Mb&$K tfy^u^^-y-^L- >sm 75/7*— hStfin&o 
-rum y -=?— £3£&tt3?&<4*tf ^>n^o 

[0 0 8 7] 

iK y -f V 5/7 * — h Yb^ti. mSffe-e * fet± 2 iRiffl^b^Tfffl T? § <S> = 
[0 0 8 8] 

. - -jK-y-r-y 5/7- * — -K<©«6ffl*t±. #43®^ S *l£fl\£t. .JffifiU -7_5/7 *-. LtL>_fV?. 
^X^*8 0 — 1 3 4#t- 9 0— 1 2 0SJKl-^^«t-7 {c-rmi<fcV^ 0 -T75/ 

7* I/- HEttlEH^'J A«r«Bfi-r**&t*^ 7 5/7*— h-f >7«y 

#1 5 0- 3 0 4f I- 1 7 0- 2 5 0 jgJK£ft<& «k 3 Htn«it\ 3^*5, 7 5/ 

'1fcKJlSX© = ert'£«;:;tf 77*- Mwt/m®^'- -fe>7— 5>*V»5. #!ix.Ci. >f 
75/7*— W Vfy 1 5 0Ci. ^ttTKHXl OO^UuWbT, -Y77* — h5*< 
1 5 0 ^H^fe-T^d 

*^©7'b 5 >y * XJfiJ&tfcK^ 'J 7 5/7*— h £$s#aL. MS^t^^*^*!*^ 

* c £ iz <t o . s&fSRtflKfbjWB £ «3 y ? u * v 7 *- — a n & „ ^M75 tici^i- 

[0 0 8 9] 
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[0 0 9 0] 

^B^(D^?Rjffl^^t±. WHFC- 2 4 5 f ai, (B)_hfB— ( 1 ) 
A^o. MIL H -19457ld?iD-ra!l^$n^^:®?M^6 5 0 (mgKOH) l^TT^'Mb'S- 

[0 0 9 1 3 

(a) t (b) h (DStmi*. (A) i o o u-r (b) #jB?ir o . i~80 asmis. 4$ 

13 1 — 5 Ofi*SBSJK-C& L.V^c 
[0 0 9 2] 

;fc#gHJ!Ofis^J*B^l-«\ HFC-24 5f a (7>fBil£^<0#Bi&»J#^*n-Clo-C «fc 

C - 2 4 5 f aJ^^fgjaaiSr-g-fc^&li. -e<D<£ffl*ti> HFC-24 5 f alOOl 
*3Pl£2* 0 . 1-80 MSSPflJK-e* U < . 1 - 5 0 

<5<z>#«t»9*i?SL-<, 1 -3 0M«$P^JK-e*'SW*^ £t-«t 9*?* ^» 
[0 0 9 3] 

*»!S©f6?aflRlJia«!»t-t4. *^©I^I±ffi«W©H F C - 2 4 5 f att>^£tffi 

ttomfeLBEmffl\#mtfzn*o z(D£o?mnj&&nM(D^m±, HFc-245fa 

1 0 0 MMPK*f UTlf 0 . 1—80 MMHSft-?* <?> L. < . 1-50 MSP 

[0 0 9 4] 

iii 

^^H^^n^jst/MJ^^J^^u-r^ e>i^*Di-siB^'5^ unburn 
^mAiDffl&33& __ 

£rHfit±, MIL H-19457 izm Ufc ^(*iftt;iC±. WffiSflPHfiteKifc 

( i a-ran: 5mm^w&M^<Dftmm*m^&MM&^&) (i.oOifK^i^i 

0 g £#P;l-rfg<*gMLfcm, »{EU-C7KB*rElXL,^:, #JBL;fc7KJS£*IOa>7K»£*B 
[0 0 9 5 ] 

MfiC±7|<J§<D-9->:7*n,S (g) y— u-f >£fi*r35t£ffl^"C\ 0. 51£ 

©TKStfb* U ^A^K^^^<^fe^-'S>*-et^u^^aA (ml) SriKitt-^-mfe 

[0 0 9 6 ] 

ii(mgKOH/g) = 0. 5X56. lxA/S 
[0 0 9 7] 
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^Wtm (mgKOH) -Mm (mgKOH/g) XW (g) 
[0 0 9 8] 
CO 0 9 9 3 





±mm (mgKOH) 


TNPP 


2 11 


T I PP 


5 9 9 


T I BP 


10 7 


TBP 


5 0 


TMP 


7 5 7 0 


TEP 


8 8 9 


TMCPP 


I 5 0 



[0 1 0 03 

TNPP: h'jy^v;U7 , nt;^*X7x-h 
T I P P : MHV "7" a tr;b*X 7 a. — h 
TIBP: h'HV7f;^X7x-h 
TBP: h'jy;WjW;l/*7 7x-h 
TMP : b ^ fW^7x- h 
TEP: h 'JxfMx7x - h 

TMC PP : b V X ()3-^dd7'd f;^77x-h) 
TBP. TMPStf TMC P Pli^Vb^Ultt-eSl^ ffitirfrlR 

* 1 frhm hfrte <£ -9 *^©^mEEf«^J-t?S» ^ TNPP. T I P P . TIBP. 
T B P Ci. -^l.M,6 - 5- 0 (m g K O H ) £0^*0 . W*P7K^Pttl--«tl/|>o 
[0101] 

—75\ tt^J^TM PJ^O'T E P tWt^lft 6 5 0 mgKOH^g»*«^ 
TMCPPti^M5 0 m g K O H-e* 0 »JP7K^114l-(if 

<7'bS7^ xMES^MiMH > 

flfifcffU 1 ~ 8 

jcx^-^v-tf U^-— ;u (jgjiS^ : 77>b-^PL- 3 0 5 . jftSOT'ft (*30 M. OH 
#=3 1 4 mgKOH/g. 3|^JK= 2 3 7 OmPa • s/2 5t) <fc^— f;^!K U 
;b (iSiKS : hn— ME - 3 0 0 . =#S:ffl>r i * ;H!L OHlW=7 5 5 mgKO 
H/ g . #6JS= 4 5 0 0 0mPa - s/25t) £Mit 7 0:3 0 "e?Isa L /i:$pi 
1 OOliraLT, h'Jn-7'am^7x-h (TNPP) *tetth , MV7*f 
';^X7x-h (TIBP) 15 MSP. ^?£#J £ LTti^r -Y 36^#TO?&ffi8l (!§!.§?>£ 
: SH-1 9 3. lUi/'J n — >*±§5£) 1 MSP. SMtffll***: LTffEM£ 'J7A 2M£P 
h 'J7 7 >^H0£<D P C - 4 1 (N, N' , N"- h U X (i?^f;i/7 5; "7* a tr;V/s+-y- 1 
Ka-S- h U >. iSjSS^ :*''J + t7h4 1 (P0LYCAT- 4 1). =^77a *T 9 V 

?±s> 2ita$p. ^me&3J£ 2 aatp. 2 i^-r5B?S3Wfi^c«j (5£r£#J£ 
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LTCHFC- 2 4 5 f atm%f±i&mmm (TNPP tTW?&m<) 5 OfiS 

HflSW 1 ~ 8 XXfimm 1 <D&7 u ^ >y ? xffi^©IIJI$:OTro^«Lfc, 
#7*U5. >y 5 0 g _t$Pt-BE^7-fe>-9— (VAL C OM Pressure 

Transducer VPRNP-A4 — 1 700kPa (abs) - 5) ^SiL 
fc5 0ml#7 xmWEEWf§t-An. ^m#*ET^ — U 5 0 °C 

) £$>J5£Ufc 0 
[0 1 0 2] 

[01033 

mmm (%) = i o o x (Po-p) /p 0 

(xC*. p 0 t±2 4 5 f a zmn-em^tztiMm 1 ©yus >y ^^M^^mffi^r^L 
> pcisa^fmffi^^mffi^^-f-o ) 

[0 10 43 
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m 2] 



r 







(kPa) 












HFC-245fa 

ooossao 




386 




f£860»Jl 


HFC-245fa 


TNPP 


338 


12 




HFC-245fa 

(loofiggjo 


TIBP 


336 


13 




HFC-245fa 


TNPP + z? * ^r)VX)\sTb* zs 


302 


22 




HFC-245fa 

mmmm 


TNPP + x* h*v**> 
(lOfiSSB) 


315 


18 




HFC-245fa+HFC-365mfc 

(9o«ag5) + (ioms 
SB) 


TNPP 


323 


16 


§H»il6 


HFC-245fa+^^D^> 

(9ofi»ap) + ao«» 
m 


TNPP 


343 


11 




HFC-245fa 
(80fi»gg) 


TIBP + v 5 ^l^t^^r 
F 


278 


28 




HFC-245fa 


05fiS3P) + <5SS 

85) 


273 


29 



10 



20 



30 



[0 10 5] 

HFC- 3 6 5 mf c : 1 . 1, 1, c 
TNPP : h U n-7°a fcT;b* x "7 * — h 
TIBP: F l MV7'fM^7x-h 

2 t£> ts >y ^ pg« % TNPP ;RtfTIBP£|& < ^^Mf&^^I&#0#*J«-e;fc 40 

•So 

[0 10 6] 

y^?;ux;u*+i/F (1 011^) . >>^h^>y^> (1 0M«£IS) . HFC- 3 
6 5mf S^a^v* vtiTNPP ^tFTIBP^rf^ < f^W/S^I'tU^n^n 1 Ofi* 
%^W^n-2>ei <h*^-r o f;UX;l"t+v' K (2 0M£P) tiTNPP SOTIBPSrlgK 
^^Jjfi^^4»t3 2 011°/oM$ni.3<l:^t. yy^x;l/**^K (1 511^5 
) TNPP ^r>'TIBP*|^<^^m^« : t : i(3 1 5ii%tt§n^;iW. h 

(5fi*^p) wtnpp st^iBP*i^<ie?a*j«a^4'^5S*%#^$n*ii 

[0107] 50 
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ft*>\ TNPP ^OTlBPtt. ffigjjfy^-— ;n 0 5 fifiSBSrE'&Lfc. 

[0 10 8] 

^ 2 ^£Bfl £ ft «t9^ HFC- 2 4 5 f a iz^mm^MM&i&WiM^ ■STNPP 

x«t i b p zwtim^fzmmm 1 3^.1* 2 -m. ^mi±<w^j$r^ffl l^^j±»j 1 icj±-< 
-c^-n^ti 1 2 %xc± 1 3 %<o^EE^^#t>nfe 0 

[0 10 9] 

$ s> id. t n p pxciT i b p \z.&mn<offimmmni&&wz\*&m vtzmmm 3.4 • 

.7.8 -et±. H»J 1 Xte 2 l-Jt^-rMJEWS < Uvtt. *<oMSM£te 2 7 

3 — 3 1 5kPa-e. HCFC^^Ira^jHCFC - 1 4 1 c "7 a > %m^fcm^V>MM!± 

0 „ Hil+^^ISIM-e^s. io 

[0 110] 

SlfSJiPJOH F C - 2 4 5 f a Hi«^J(Z)HF C-3 6 5mfc Ltc 
t^J^l-Jt^-C. HFC- 2 4 5 f a tf>^MED&^*IJ«^M£*i<S Z. b.ifi&fr*. 

nmm 9-15 

x^f^Ut-;!/ (iSocmS : 77>h-;l/PL- 3 0 5 . Ji€£PII{t ($0 S> OH 
ffi=3 1 4mgKOH/g, IfiJ^ 2 3 7 OmP a • s/2 5t) ^.f'Jx-r^U t 
(" —)V (^Vx/l/^U^Vfi, OHii=4 6 7mgKOH/g, *&JK= 3 3 0 OmP a 

- s/2 5°C) <h£fi»it7 0 : 3 0 TfJg^UfeJg-^ 1 0 0 gMSPtzS* IT, ^£#J ( 20 
S H - 1 9 3 ) (IbvUn- >*±M) 1 MSB. SMbfcft$SE£ LTlf K# U A 2 MSB 
Mh'J7^>^«©PC-4 1 (N,N\N"-MJ* (v?>f^7$y7otWtk 
Fa-S- b U : >tfy >y h 4 1 (P0LYCAT- 4 1 ) > £^x77"d/7 h 

*±Sft) 2 MSB. femfrSUi: UT7j< 2 S*£B> '&M<Dm 3 tejRt-fS^Wfiriafc 
LT©H F C — 2 4 5 f a <h^mjH£^#M (TNPP;RtfTlBP&l&< ) t&Sti) 5 Oil 
gP*7K^Tl-^L-C. 7*1/$ >y ^X^^^ISiSL^o *fc> TNPP St/TIBPtiifflg^ U 

;u 1 0 OUSPt 1 5S*SB&ffi-&L;te. 
Jfl ftftl 2 

HiSfe#>J 9-15 HiJOT, limjE<£^»J4:fflV>-r. ^JM/^ £ LTHFC-2 4 5 
f a©^ffll\ £ ;H 0 0 S*SBl-*f IT 1 5 S*S13^ii»jTM C P P ( 30 

9—1 5 t«LT7'U5 «y ^XM^ilLfc. 
g*MM*l2 (^ttfffl) 

^Sfe^'J 9 — 15 JkxftiMM 2(D-7'uzv? x.m.8&h 1 0 0 SipB -y V %/JT_ * — h 
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